ABSTRACT: Fourier-transform infrared (FTIR) spectroscopy is a useful and
which the wind from the east of Zhengzhou caused the pollutants to rapidly disperse 
51
Determining the characteristics and sources of particulate matter with a diameter 52 of less than 2.5 µm (PM 2.5 ) is of vital concern for controlling air pollution. Previous , which is 78 more than ten times higher than the China National Ambient Air Quality Standard.
79
Zhengzhou is the capital of Henan Province, which is a developing region, and 80 as a result, it is heavily polluted with high levels of particles, which have a negative 81 effect on the environment and climate. Due to its key position in national contributors to air pollution. in an a volume sampler equipped with a PM 2.5 inlet from January 23 to 
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Meteorological parameters and Air quality data
162
The temperature, humility, and wind speed were downloaded from was not disturbed by other peaks, it was chosen to 190 quantify the nitrate concentration in this study.
191
For sulfate, the strong peak observed at 1074 cm 
201
The observed peak of ammonium was 1412 cm −1
. In this study, we also used the 1412 To determine the air quality in Zhengzhou City during the measurement period,
214
we downloaded the AQI data from http://www.tianqihoubao.com., as depicted in , respectively) on the clean day (January 26).
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235
Using the characteristic peaks of inorganic ions measured in the FTIR spectrum, ions (sulfate, nitrate, and ammonium) with the daily variation of PM 2.5 , NO 2 , SO 2 , and 239 AQI, it was revealed that before January 26, inorganic ion concentrations followed the 240 variations in PM 2.5 ; however, after January 26, inorganic ion concentrations reached a 241 through the gas-to-particle partition (Wang. et al., 2007) . This assumption also 
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From January 26 to 10:00 AM January 29, the concentration of PM 
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reason for the increasing trend.
310
A pronounced increase in the concentration of nitrate was observed. Moreover, 311 daily cycles were found for this concentration, with peak concentration in the morning,
312
followed by decreases in the afternoon, which is similar to the trend for sulfate. This 313 is because the nitrate concentration is driven by HNO3 production related to 314 gas-to-particle partitioning to form ammonium nitrate, which is more prevalent at 
324
Ammonium showed a trend similar to that for sulfate and nitrate, which indicates 325 that it presents mainly in the form of ammonium sulfate and ammonium nitrate. .
338
The concentrations of sulfate, nitrate, and ammonium were high from 6:00 PM on To determine the reasons for the formation of pollution in different stages, we also 368 studied the cation and anion balance in PM2.5.
369
The calculations of the equivalence of cations and anions are obtained through the 
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During the measurement period (January 24 to January 31), the nitrate to sulfate 380 ratios were approximately 1-2, which indicated that nitrate was more likely to be 381 formed than sulfate. This phenomenon is similar to that observed in particle studies in reported that nitrate levels increased faster than sulfate levels during a firework 386 display in Beijing.
387
The mass ratio of nitrate to sulfate has been employed as an indicator of the rapidly from approximately 1.6 to 0.6, which is similar to that reported by Tian et al.
399
(2014), who revealed that the mass ratios of nitrate to sulfate during the heavy 400 firework period were lower than those during the light firework period. This 
438
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